Human brucellosis has a broad spectrum of clinical manifestations, which includes endocarditis, a focal complication that is uncommon yet responsible for the majority of associated deaths. The most successful treatment outcomes of Brucella endocarditis have been reported with usage of both antimicrobial agents and surgery. However, there are few reports on the treatment of Brucella endocarditis using antibiotics only. We report the first case in Korea of Brucella endocarditis with aortic valve vegetations and an accompanying splenic abscess, which were treated successfully with antibiotic therapy alone.
INTRODUCTION
Human brucellosis is a common zoonotic disease, which affects various organs and has a broad spectrum of clinical manifestations in both humans and animals. 1 The infection usually manifests as a febrile syndrome with chills, sweating, arthralgia, and myalgia without an apparent focus. 1 Endocarditis is a rare complication of Brucellosis: review of a large series of 1,500 patients with the disease reported only a 0.8% incidence of endocarditis, which is the main cause of morbidity and mortality related to this disease. 2 Although the recommended treatment for Brucella endocarditis remains controversial, there is consent that antibiotic therapy should be administered prior to surgery in patients with left ventricular failure caused by severe valvular destruction or a malfunctioning prosthetic valve and those with abscess formation. 3 However, patients with short evolution of the disease and mild cardiovascular infection can be treated with antibiotic therapy only. 3 The first suspected case of human brucellosis in Korea was that of a livestock worker in 2002. 4 Since then, the incidence of human brucellosis has been on the rise. We report the first case of Brucella endocarditis with aortic valve vegetation and an accompanying splenic abscess, which were treated successfully using antibiotic therapy only.
CASE REPORT
A 45-year-old male patient, who used to work in the livestock industry, was hospitalized with symptoms of fever, chills, sweating, headache, intermittent myalgia and a past month weight loss of 10 kg. He had taken cold medicine, which included acetaminophen, mucolytics and antihistamines, for 2 weeks. He had no past medical history of rheumatic fever or any other heart diseases. His cattle's brucellosis tests from six months ago were all negative; in addition, he stated that he had never ingested any dairy products from his cattle.
His physical examination showed a body temperature of 38.8°C, blood pressure of 102/80 mmHg, and a heart rate of 90 beats/minute. A diastolic murmur of grade 2 was auscultated at Erb's point. Laboratory studies were as follows: hemoglobin (Fig. 2) . The other echocardiographic parameters were as follows: left ventricular end diastolic dimension (LVEDD), 57 mm, left ventricular end systolic dimension (LVESD), 33 mm, left ventricular ejection fraction (LVEF), 72%, dimension of aortic root, 37 mm, dimension of left atrium, 38 mm, pulmonary artery systolic pressure (PASP), 31 mmHg, left ventricular septal thickness in diastole (LVSTd), 13 mm, and left ventricular posterior wall thickness in diastole (LVPWTd), 13 mm. Serum antibody test using standard tube agglutination (STA) upon admission had a positive result as the Brucella serologic titer was over by 1 : 160 dilution (200 IU). Anti-brucella IgG and IgM antibodies by ELISA (PanBio #BAB01M, G, Australia) were also positive (IgM 48, IgG 31). A blood culture test with trypticase soy agar (TSA, containing 5% sheep blood) and BACTEC culture (PEDS plus media) were used to isolate and identify the bacteria causing his symptoms. The genusspecific bcsp31 (223 bp), omp36 (195 bp), and 16s rRNA (905 bp) polymerase chain reaction (PCR) identified all the isolates as Brucella species (Fig.  3) . Brucella abortus bv 1 strain was identified by a species-specific associative memory organization system (AMOS)-PCR (Fig. 4) .
Gentamycin (160 mg/day, intravenous [IV]), rifampicin (600 mg/day, per os [po]) and doxycycline (200 mg/day, po) were administered. Clinical symptoms started improving beginning the fourth day of treatment and he was discharged on the 16th day. He was followed up in the outpatient department and was given further antibiotic treatment of trimethoprim/sulfamethoxazole (320 mg/ 1600 mg/day, po), rifampicin (600 mg/day, po) and doxycycline (200 mg/day, po). After one month of treatment, ESR and CRP were 9 mm/ hour and 0.09 mg/mL respectively. Two months later, follow-up transesophageal echocardiography (TEE) showed no change in the size of the vegetation on the noncoronary cusp, while that on the right coronary cusp completely disappeared. Seven months later, follow up TEE showed complete resolution of the remaining vegetation. The patient completed the 12 months long drug regimen. Therapy side effects of neutropenia, hepatitis, or skin eruption were not observed. Twelve months later, we followed up with an abdominal CT scan, serological assay, and blood culture. Abdominal CT scan showed a normalized spleen size of about 11 cm compared to the previous splenomegaly size of 15 cm. The partial splenic abscess changed into cortical dimpling with segmental shrinkage without any additional abscess formation (Fig. 1) . Follow-up serum antibody test results were STA 1:20 (24 IU); ELISA tests were IgM < 11 and IgG 19 and blood culture tests showed no organisms. The patient has been followed up with control visits and has shown no sign of a recurrence.
DISCUSSION
Brucellosis is a zoonotic disease that is distributed worldwide, yet still remains endemic in some developing countries. Human brucellosis is usually caused by Brucella melitensis, B. abortus, B. suis, and rarely by B. canis. 5 Between 2002 and 2006 human brucellosis in Korea showed an incidence of 0.01/100,000 (1 patient) and 0.44/100,000 (215 patients) respectively. B. abortus was the most frequently isolated strain in human cases of brucellosis, reaching some 99% of total cases. 6 The incidence of Brucella in the province in which the patient lived was the same as for the Republic of Korea. 6 Brucella spp. are usually transmitted from affected animals to humans by ingestion of unpasteurized dairy products and on rare occasions are transmitted by inhalation or by direct animal contact. 7 Transmission, however, cannot occur through direct physical contact between humans. Brucellosis develops more frequently in young male patients, especially slaughterhouse workers, farmers, veterinarians, and laboratory workers. Human brucellosis is diagnosed using clinical symptoms and signs, serum antibody test, and isolation of Brucella spp. from blood or other tissues. Biotypes are determined by electrophoresis. Diagnosis of Brucella endocarditis is made by detection of vegetations in an echocardiogram and isolation of Brucella spp. from blood or tissue culture. 8 The usually affected valves are aortic and mitral, being aortic the most common. [9] [10] [11] [12] Although the mortality rate for brucellosis is less than 1%, endocarditis accounts for 80% of these deaths. 2 Endocarditis presents with heart failure, acute aortic or mitral valve insufficiency, bradyarrhythmia, cardiac fistula, microabscess within cusps, calcification, or commissure degeneration. 9,13,14 Valvular destruction resulting in left ventricular failure is the most common complication. Also septic emboli might cause embolic events in several organs. Brucella spp. are a homogenous group of gramnegative coccobacilli, which are ingested by cells of the monocyte-macrophage system and can survive and replicate within them. 15 This intracellular lifestyle of the organism makes it more difficult to kill using antibiotic therapy. Also, primary treatment of human brucellosis is prone to fail because of an oftentimes delayed diagnosis, the tendency for the disease to recur, and its chronic clinical course. Human brucellosis usually has a severe progression, thus early diagnosis is crucial for adequate treatment. We treated the patient with antibiotic therapy for twelve months to prevent relapse, with complete resolution of the valvular vegetation without ever using surgery. We decided to prolong the duration of the drug regimen since medical treatment was our main and only mode of therapy. We used gentamicin, rifampicin, and doxycycline for the first month, followed by a triple combination of antibiotics including trimethoprim/sulfamethoxazole, rifampicin, and doxycycline for 11 months as outpatient medications. The treatment response was quite good showing no side effects, disappearance of the valvular vegetation and splenic abscess, and no illness relapses.
Nevertheless, until now, antibiotic treatment alone in Brucella endocarditis has been reported in isolated cases (in 14 adult patients) in literature 2 and neither the combination of drugs nor duration of treatment is well established. As we have seen in our case, with select patients and disease presentations, the option of medical therapy alone may be considered as an equally effective alternative to the medical-surgical strategy. Further prospective studies are required to establish a treatment guideline to the various forms of Brucella endocarditis.
